SILICON N-P-N “overlay” TRANSISTOR 


RCA-2N5102* is an epitaxial silicon n-p-n planar transistor of 
the “‘overlay’’ emitter electrode construction. It isespecially designed 
with integral ballast resistors in each emitter site to provide high 
power as a class-C rf amplifier for VHF Aircraft Communications 
service (108 to 150 MHz) with amplitude modulation and 24-volt 
power supply. 


The transistor features complete protection against any load mis- 
match. Kach unit is tested at 118 MHz with full modulation and no 
current limiting for all load mismatch conditions from short-circuit 


to open-circuit. 


In the overlay structure, there are a number of individual emitter 
sites which are all connected in parallel and used in conjunction 
with a common collector region. When compared with other structures, 
this arrangement provides a substantial increase in emitter periphery 
for higher current or power, and a corresponding decrease in emitter 
and collector areas for lower input and output capacitances. The over- 
lay structure thus offers greater power output, gain efficiency, fre- 
quency capability, and linearity. 


*Formerly RCA-Dev. No. TA2791. 








High-Power Device for Class-C, AM 
Operation in VHF Circuits 


JEDEC TO-60 
H-1307 





@ 15 Watts Output Min. at 136 MHz 

@ For 24-Volt Aircraft Communication 
@ Complete Load Mismatch Protection 
@ High Voltage Ratings 


@ Case Connected to Emitter 
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RATINGS TYPICAL POWER OUTPUT vs. FREQUENCY 


Maximum Ratings, Absolute-Maximum Values: 
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2N5102 


ELECTRICAL CHARACTERISTICS 
Case Temperature = 25° C 


Characteristic 


Collector-Cutoff Current 
With external base-to-emitter 


resistance (Rp) = 5 Q) 


Collector-to-Emitter Sustaining Voltage 
With base-to-emitter 
junction reverse biased 


With external base-to-emitter 


resistance (Rp) = 5 e 


Emitter-to-Base 
Breakdown Voltage 


Collector-to-Base 
Capacitance 


RF Power Output 
(See Fig. 2.) 


Modulation*© 


Load Mism atch@ 


Dynamic Input Impedance 
(See Fig. 2.) 


[Pulsed through an inductor (9 MH); duty factor = 50%. 


bUnmodulated carrier. 


RF AMPLIFIER CIRCUIT FOR POWER OUTPUT TEST 






Pin 
(Zg=50N) 


. 92LS-1275RI 
Cy, Cg: 3-35 pF Ly: 31/4 turns, 1/8’ diameter, 
ae ee No. 14 wire 
ane P Lo: 2 turn, 3/8’’ diameter, 
C3: OL UF No. 14 wire 
Cy: 0.05 uF Lg: 4 tums, 3/8’’ diameter, 
3 No. 14 wire 
a Se Ly, Le: 350 () Ferrite choke, 
R: 12 wire Ferroxcube # VK200 01-3B* 
ee Q: 2N5102 
*Ferroxcube Corp. of America 
Fig. 2 Saugerties, N.Y. 


TEST CONDITIONS \ 
LIMITS 





“See Fig. 2 & 3. Carrier Power, Pear, = 15 W; 
2 (Pan —Pc ap) x 100%. 


Vcc modulation = 100%; M= 


PCAR 


dUnder conditions of footnote c, the transistor is subjected 
to all conditions of load mismatch from short-circuit to 
open-circuit. 


BLOCK DIAGRAM FOR MODULATION TEST 
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Fig. 3 

















TYPICAL RF POWER OUTPUT vs. 
COLLECTOR-TO-EMITTER VOLTAGE 
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Fig. 4 


TYPICAL POWER OUTPUT vs. POWER INPUT 










COLLECTOR SUPPLY VOLTAGE (Vc¢c)=24 V 
CASE TEMPERATURE (Tc)=25° C 

OPERATING FREQUENCY= 136 MHz 
CIRCUIT OF FIG. 2 Ree 













RF POWER OUTPUT (PoyT)—W 
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Fig. 6 
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DISSIPATION DERATING CURVE 


DISSIPATION-W 
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MAXIMUM TRANSISTOR 
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Fig. 8 92LS-1279RI 
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TYPICAL COLLECTOR EFFICIENCY vs. FREQUENCY 
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Fig. 5 


92SS-3666 


TYPICAL VARIATION OF COLLECTOR-TO-BASE 
CAPACITANCE 
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92SS-3668 
Fig. 7 
SAFE OPERATION WITH DC FORWARD BIAS 
po pongo hy CASE TEMPERATURE 
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COLLECTOR CURRENT (Ic) - A 
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Fig. 9 92LS-1879RI 
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3 PINs O46 pia 1.1? ) 


Note 1: 


Note 2: 


Note 3: 


Note 4: 
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DIMENSIONAL OUTLINE 
JEDEC TO-60 









_.215 (548 
185 \4.70 



















110 (2.79 
‘090 \229 
10 (2.79 
‘o90\2.29 
4341077) 
INSULATION _— 424\10.77 


030 ( ‘762 
(NOTE 2) 


5.46 


lO—32 UNF 2A 
THREAD 
(NOTE3) 


455 ee 
375 \9.53 


92CS—12045R6 


DIMENSIONS IN INCHES AND MILLIMETERS 


Dimensions in parentheses are in millimeters and are 
derived from the basic inch dimensions as indicated. 


The pin spacing permits insertion in any socket hav- 
ing a pin-circle diameter of 0.200’’ (5.08) and contacts 
which will accommodate pins having a diameter of 


0.030’? (.762) min., .046’’ (1.17) max. 


The torque applied to a 10-32 hex nut assembled on 
the thread during installation should not exceed 12 
inch-pounds, 


This device may be operated in any position. 


TERMINAL CONNECTIONS 


Mounting stud, case, Pin No. 1 - Emitter 
Pin No. 2 - Base 
Pin No. 3 - Collector 
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2N5102 


Pin =|OOmWw 
(Zg250Q) 
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BLOCK DIAGRAM OF A TYPICAL NARROWBAND AIRCRAFT RADIO TRANSMITTER CHAIN 


RCA RCA RCA 





40291 40292 RCA 15 
(NOTE 1!) (NOTE 1) (NOTE 1) 2N5102 WATTS 
CARRIER 
POWER 
12V, lov, 12v, 24V, 
MODULATED MODULATED MODULATED MODULATED 
(SEE NOTE2) (SEE NOTE 2) 
92LS-1277RI 


Note 1: For technical bulletin write RCA Commercial Eng., 
Harrison, N.J. 


Note 2: Upward Modulation only. 


Fig. 10 


CIRCUIT DIAGRAM OF A TYPICAL NARROWBAND AIRCRAFT RADIO TRANSMITTER CHAIN 


12 V. MODULATED 
(SEE NOTE) 


12 V. MODULATED 24 V. MODULATED 


Cc 
ae J 
= Cia a 
Tc Cc 0 e 
| Ci2 13] C15 
? Ly 
L6 Lg Cig eer 





92LM-1278RI 
Cj, Gy, Ce, Ge, Cy6: 3-35 pF Le: RF choke, 1.0 WH 
Co, C4, Cg, Cg, Cy7: 8-60 pF Lg: wire wound resistor, R= 2.4 ohms 
Co, Cy}, Cyg: 0.03 UF Lio: 3 turns, 1/8’’ diameter, No. 14 wire 
Cio, C19, Cy4: 1,000 pF Ljj: 2 turns, 1/2” diameter, No. 16 wire 
Cys: OLE Lyo9: 4 turns, 1/2’’ diameter, No. 16 wire 


Li, Lo: 
Lo, Le: 

Lg: 
Ly, L7: 


L13: 3502 ferrite choke, Ferroxcube #VK200 01-3B* 


3 turns, 1/4’? diameter, No. 16 wire 
Qi: RCA-40290 


Ferrite choke, Z = 450 ohms, 

Ferroxcube # VK200 01-4B* Qo: RCA-40290 or 40291 
RF choke, 1.5 WH Qs: RC A-40292 

4 turns, 1/4’? diameter, No. 16 wire Q4: 29N5102 


Note: Upward modulation only. 


*Ferroxcube Corp. of America 
Saugerties, N.Y. 


Fig. 11 
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